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aphs in the infra-red Wood's Hters are used, macle by 
Rratten and Wainwright; bhe preparation of these plates 
is described. The method for determining the absor - 
tion of the light by the soil is not ex laiiierl a t  all. Eig f it 
pairs of photogra hs are reproduce x showing the darken- 
ing of the plates % y ultra-violet and by infra-red light, in 
each case by four soils (calcareous, send , clay, huiiius), in 
the dry or humid state. The dry soil acsorbed niucli less 
infra-red light than the huniid soil; this effect of moisture, 
which was most marked in the case of clay soil, was much 
less'noticeable in the case of ultra-violet light.-H. B[t.~rns]. 

DENSITY OF OXYGEN.' 

By A. F. 0. GERYANN. 
[Reprinfcdfronr Science Abstracts, Sec. A, Aug. 30,1915, g 1140.1 

This paper contains, first of all, a hHtorical survey of 
the deterniinations of the density of oxygen, and a cle- 
scription of the special ap aratus employed. As a result 

otasviurn ernianganate and purifie by liquefaction an3 

weight of a normal liter of osygen (at O ' T .  and under n 
ressure of 760 mm. of mercury in latitucle 45' at sea- 

revel), of 1.41906 m. Taking into acc.ount the previous 

rather niore weight to his own daterminittion, the author 
believes that the most probable value for the weight of a 
normal liter of oxygen, LN = 1 A3905 grii.-A. Fi[,it77cry]. 

B of his determinations wit f i osygen, reparod by hentino 

fractional 9 istillation, the author obtains the vdue for the 

deterininations o B Morley and of Iti!yleigh, but giving 

ORDINARY AND INTERNAL SEICHES IN LAIZE 
TASAWA.2 

By K. HONDA. 
[Rrpr in td f rom Science Abstracts, Ser. A,  -4ug. .W. 1916, gPS5.l 

As in werious inrestigations, the author c,onatruc.ted 8 
model 01 this tlie deepest Jnptiiwe lnke hefore making 
the actual observations, and fouiid esperimentidy four 
periods for tlie fundamental nntl higher modes of oscilln- 
tions. Generally speakina the seiches are nios t con- 
spicuous in deep lakes, anc~keltloni observable in sh. ,I II ow, 
but here on1.y faint unclulntions were detected, using 
Honda's liinninieters for this purpose. The following 
causes are given for these incoiis icuons seiches in such 

there is no dire.ction of e t q  oscillation; (2) surroundetl 
on all sides by steep iiiountains the lake is generally very 
calm; (3) the depth being so areat, a strong esciting cause 
is required to niake the wliore water oscillate. 

For the observation of the internal seiches, a Miller 
pattern deep-sea therniometer, which indicates the masi- 
niuni and niiiiinium temperatures, was used. An ade- 
quate description of the operations is given and tlie fol- 
lowing results obtained: Near the surface the fall of tein- 
perature is gradual, but a t  a depth froiii 10 to 16 meters 
is very rapid; afterward it beconies again very slow, 
tendin- asymptotically to the teniperature of the iiinsi- 
mum zensity of water, 4% The usual esplaiiation for 
the esistence of this apparent discontinuous layer is that 
near the surface the temperature is equdized by tlie 
disturbin effect of currents and the waves in the lake. 

its duration, increasing with the period of distiirbancea. 
Down to this depth tho fall  of temperature is very gradual, 

a deep lake: ( 1 )  The form of the 181. ff ze being nearly uirculllar 

The dept a to which the disturbance reaches depends upon 

18ef J. Phys. rhein June I9 1915, p. 437-457. 
2 Sse Tdhoku Unlv:: Sci. Reiorb, 1915, p. 33-42. 
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but the conduction of heat 
temperature in a depth dee 
turbance nearly vanishes 

very small, the fall of 
an that where the dis- 

logarithmic law with 
respect to the depth. Hence the fall is at first, very 
gradual, then very rapid, and afterward becomes more 
and more slow, so that there is an apparent layer of dis- 
continuity. Siinilar results are given for the lakes of 
Iiiawasiro and Towda. Tables of observations are 
given, and from the c.urves (temperature-time for con- 
stant depths and depth-time for constant temperatures) 
two periods are deduced for the approximato values of 
periods of internal seiches. A short mathematical dis- 
cussion concludes the paper from which it follows that 
the two long periods recorded on the limniineters we due 
to the internal seiches of the lake. Hitherto in the ob- 
servations of the ordinary seiches, where the eriods are 

these are usually attributed to the effect of wind blowing 
with some periodicity of slow alternations. From the 
present investi tion, however, the lone periods are well 
espleined by t T e internal seiches of tke lakes.-H. H. 

large compared with the natural oscillations o P the lakes, 

Ho[dgsvn]. 

l O L I l N  TONES.' 

By LORD RAYLEIQH. 
IRq%infrdfiom Srfmre Abstrwts, Ser. A, June 25,1915, $ ?IS.] 

In what hns long been known ns the seolian harp, a 
stretched string. suc..h :is a pianoforte wire or a violin 
string, is caused to vibrate in onc of it.s possible modes 
b the inipac.t of wind; and it wits usually su posed that 

that the vibratioiis mere esecutetl in the plane coiitainin 
the direction of the wind. A closer examination showe$ 
however, t h t  khis opinion was erroneous and. that in 
fnct the vibrations are transverse to the wind. Further, 
it is not essential to the production of sound that the 
string shonld take part in the vihrstion, and the general 
plic~~onianon, exeiiiplifiecl in tho whistling of wind among 
trees liw been investignted by Stmuha1 (1878) under 
the nmie of R ~ . i b i i . n g ~ t b ' ~  [fricQion tones]. In Strouhal's 
esperiineiitu a vertical wire or rod sttmlied to a suitable 
frame was caused to revolve with uniform velocity about 
a par:illel axis. The pitch of the solinn tone generated 
by the relative niotion of the wire and of the air was 
found to bo independent of the leiigth sild of the tension 
of the wire, but to v q y  with the wire's dinnieter, D, and 
with the speed, V, of the motion. Within certain limits 
the relittion between the frequency, N, and these data 
WRS expressible by 

N = 0.185 V +  D . . . (l), 

the centimeter and the second being units. 

following forniula is given: 

t z e action was aiidogous to that of a vi0 P in bow., so 
' 

. 

Other refinements are hare considered and finally the 

ND/V=0.195 (1 -20.l~/VD), 

where for air at about 20°C. the kinetic visco3ity is 
v = p / p =  lSOG x 10-7/0.00130=0.1505 c. g. s. For water - 
at 15"C., ~=0.0115.  

The forniation of vortices in the fluid flowing: Bast the 
wires is discussed and sonie preliminary experhints are 
dcscribecl. 

Further ex eriinents are still, however, admittedly de- 
sirable.-E. l!. B[arton]. ______ 

1 See Phil. mag., April, 1813, p. 133444. 


